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DETAILED ACTION 

Claim Objections 

1 . Claim 1 objected to because of the following informalities: It appears that the 
word "contract" in line 4 of the claim should be changed to --contact--. Appropriate 
correction is required. 

2. Claim 1 is objected to because of there is insufficient antecedent basis for "the 
minimum resistance value" in line 19 of the claim. Appropriate correction is required. 

3. Claim 1 is objected to because of there is insufficient antecedent basis for "the 
power supply voltage" in lines 19-20 of the claim. Appropriate correction is required. 

4. Claim 1 is objected to because of there is insufficient antecedent basis for "the 
contacts" in line 20 of the claim. Appropriate correction is required. 

5. Claim 2 is objected to because of there is insufficient antecedent basis for "the 
contact opening voltage" in line 2 of the claim. Appropriate correction is required. 

6. Claim 2 is objected to because of there is insufficient antecedent basis for "the 
opening of the first movable contact" in lines 2-3 of the claim. Appropriate correction is 
required. 

7. Claim 3 is objected to because of there is insufficient antecedent basis for "said 
PTC" in line 3 of the claim. Appropriate correction is required. 

8. Claim 3 is objected to because of the following informalities: The meaning of "an 
upper limit voltage in which range" is unclear. Appropriate correction is required. 



Application/Control Number: 10/517,179 Page 3 

Art Unit: 2836 

9. Claim 4 is objected to because of the following informalities: It appears that the 
word "that" in line 3 should be changed to -wherein-, -such that-, or a similar 
expression. Appropriate correction is required. 

10. Claim 6 is objected to because of there is insufficient antecedent basis for "said 
member movable" in line 3 of the claim. For the purposes of this action, "said member 
movable" will be read as "said movable unit." Appropriate correction is required. 

1 1 . Claim 6 is objected to because of the following informalities: It is unclear whether 
"the movable contact" in line 6 of the claim is referring to the first or second movable 
contact. For the purposes of this action, "the movable contact" will be read as "the 
movable contacts." Appropriate correction is required. 

12. Claim 8 is objected to because of there is insufficient antecedent basis for "said 
movable member" in line 3 of the claim. For the purposes of this action, "said movable 
member" will be read as "said movable unit." Appropriate correction is required. 

13. Claim 9 is objected to because of there is insufficient antecedent basis for "the 
opening of the first movable contact" in lines 4-5 of the claim. Appropriate correction is 
required. 

14. Claim 13 is objected to because of the following informalities: It appears that the 
word "that" in line 3 should be changed to -wherein-, -such that-, or a similar 
expression. Appropriate correction is required. 

15. Claim 16 objected to under 37 CFR 1.75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
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dependent form, or rewrite the claim(s) in independent form. The limitations of claim 16 
are identical to that of preceding claim 1 5. 

16. Claim 17 is objected to because of there is insufficient antecedent basis for "said 
member movable" in line 3 of the claim. For the purposes of this action, "said member 
movable" will be read as "said movable unit." Appropriate correction is required. 

17. Claim 17 is objected to because of the following informalities: It is unclear 
whether "the movable contact" in line 6 of the claim is referring to the first or second 
movable contact. For the purposes of this action, "the movable contact" will be read as 
"the movable contacts." Appropriate correction is required. 

18. Claim 19 is objected to because of there is insufficient antecedent basis for "the 
opening of the first movable contact" in lines 4-5 of the claim. Appropriate correction is 
required. 

19. Claim 20 is objected to because of there is insufficient antecedent basis for "the 
opening of the first movable contact" in lines 4-5 of the claim. Appropriate correction is 
required. 

Claim Rejections - 35 USC § 103 

20. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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21. Claims 1-5, 8-16, and 19-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chen et al. (US 6,958,671). 

Regarding claim 1, Chen et al. discloses a current cutoff switch (10), comprising: 

a first fixed contact (22) which is formed in a prescribed inner position and is 
connected to a terminal unit (28) to be connected to an external circuit; 

a second fixed contact (18) which is formed in another prescribed inner position 
and is connected to a terminal unit (26) to be connected to an external circuit; 

a movable unit (30) with conductivity, for supporting first and second movable 
contacts (24, 20) which are disposed in positions corresponding to the first and second 
fixed contacts (22, 18), respectively; 

a contact pressing means (16, 32, 34) for flowing current between the first and 
second fixed contacts (22, 18) via the first movable contact (24), the movable unit (30) 
and the second movable contact (20) by pressing the first and second movable contacts 
(24, 20) of the movable unit (30) on the first and second fixed contacts (22, 18), 
respectively; 

a contact opening means (16, 32, 34) for first separating the first movable contact 
(24) pressed on the first fixed contact (22) from the first fixed contact (22) and then 
separating the second movable contact (20) pressed on the second fixed contact (18) 
from the second fixed contact (18); and 

a non-linear resistor (36) inserted and connected between the movable unit (30) 
and the first fixed contact (22), 
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said non-linear resistor (36) has a resistance value fluctuation area indicating a 
minimum resistance value while inter-contact voltage shifts from 0V to a power supply 
voltage when large current between both sets of contacts is cut off by separating the 
first movable contact (24) from the first fixed contact (22) by the contact opening means 
(16, 32, 34), and after the current between the first and second fixed contacts (22, 18) is 
completely cut off by separating the second movable contact (20) from the second fixed 
contact (18), the non-linear resistor (36) is electrically separated from a contact circuit. 

See Fig. 2 and 4:7-50. Once first fixed contact (22) and first movable contact 
(24) are separated, current is shunted to non-linear resistor (36). Thus, non-linear 
resistor (36) is indicating a minimum resistance value at this time. After second 
movable contact (20) and second fixed contact (18) are separated as well, current cutoff 
switch (10) is an open circuit. The reference does not specify that the current running 
through current cutoff switch (10) is a direct current. However, current cutoff switch (10) 
is disclosed as being applicable to various types of motors, which are commonly 
supplied with direct current. See 1:18-20. It would have been obvious to one of 
ordinary skill in the art at the time of the invention to make the current cutoff switch (10) 
a direct current cutoff switch in order to provide a current cutoff switch for a dc motor. 

Regarding claims 2 and 11, Chen et al. discloses that said non-linear resistor 
(36) is a positive temperature coefficient (PTC). See 4:7. The reference does not 
disclose that a contact opening voltage at the time of the cutoff of the large current by 
the separation of the first movable contact (24) is located in the range of 28V to 48V, or 
in the range of 130V to 310V. However, the range of contact opening voltage at the 
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time of the cutoff would depend on factors such as the value of the non-linear resistor or 
the power supply voltage. It would have been obvious to one of ordinary skill in the art 
at the time of the invention to design the direct current cutoff switch using a non-linear 
resistor value and power supply voltage to produce the desired contact opening voltage, 
since it has been held that, where the general conditions of a claim are discloses in the 
prior art, discovering the optimum or workable ranges involves only routine skill in the 
art. InreAller, 105USPQ 233. 

Regarding claims 3 and 12, Chen et al. does not disclose that said PTC has an 
upper limit voltage in which range no thermal runaway occurs or a voltage/current 
characteristic where a lower peak is in the range of 80V or more. However, the range of 
upper limit voltages in which no thermal runaway occurs or the lower peak of a 
voltage/current characteristic would depend on factors such as the value of the PTC or 
the power supply voltage. It would have been obvious to one of ordinary skill in the art 
at the time of the invention to design the direct current cutoff switch using a PTC value 
and power supply voltage to produce the desired voltage/current characteristic and 
avoid thermal runaway, since it has been held that, where the general conditions of a 
claim are discloses in the prior art, discovering the optimum or workable ranges involves 
only routine skill in the art. In re Allen 105 USPQ 233. 

Regarding claims 4 and 13, Chen et al. does not disclose that said PTC has a 
voltage/current characteristic that the position of peak current against voltage in a range 
where no thermal runaway occurs is located in a range of 2V to 20V. However, it would 
have been obvious to one of ordinary skill in the art at the time of the invention to design 
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the direct current cutoff switch using a PTC value and power supply voltage to produce 
the desired voltage/current characteristic, since it has been held that, where the general 
conditions of a claim are discloses in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art. In re Alter, 105 USPQ 233. 

Regarding claims 5 and 14-16, Chen et al. discloses that current cutoff switch 
(10) is applicable to a motor, which be considered an induction load. See 1:18-20. 
Thus, it is understood that said external circuit would be a circuit for driving an induction 
load. 

Regarding claim 8, Chen et al. discloses that said movable unit (30) is driven by 
an electro-magnetic coil (14). See Fig. 2 and 3:22-29. 

Regarding claims 9, 19 and 20, Chen et al. discloses that said non-linear resistor 
(36) prevents an arc generated between the first movable contact (24) and the first fixed 
contact (22) at the time of the opening of the first movable contact (24). See 4:46-48. 
The reference does not specify that the arc is prevented from continuing for two milli- 
seconds or more. However, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to design the direct current cutoff switch using a PTC 
value to produce the desired time of arc suppression, since it has been held that, where 
the general conditions of a claim are discloses in the prior art, discovering the optimum 
or workable ranges involves only routine skill in the art. In re Alter, 105 USPQ 233. 

Regarding claims 10, 21 and 22, Chen et al. does not disclose that said non- 
linear resistor (36) indicates a resistance value for restricting current after the first 
movable contact (24) is opened to current by which an arc is not generated or 



Application/Control Number: 10/517,179 Page 9 

Art Unit: 2836 

preferably to 1A or less. However, it would have been obvious to one of ordinary skill in 
the art at the time of the invention to design the direct current cutoff switch using a PTC 
value to restrict the current a desired level, since it has been held that, where the 
general conditions of a claim are discloses in the prior art, discovering the optimum or 
workable ranges involves only routine skill in the art. In re Alter, 105 USPQ 233. 
22. Claims 6 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chen et al. (US 6,958,671), as applied to claims 4 and 13 above, in view of Takeda (US 
5,659,285) and Inoue et al. (US 5,707,756). 

Regarding claims 6 and 17, Chen et al. does not disclose that said movable unit 
(30) is driven by a bi-metal, or that said external circuit is a charging circuit or a 
charging/discharging circuit of a 28V or more secondary battery pack and also is a rated 
circuit whose opening voltage generated by the opening of the movable contacts (20, 
24) at the time of charge or charge/discharge does not exceed 50V. 

However, Takeda discloses a current cutoff switch comprising a movable unit (4) 
driven by a bi-metal (8). See Fig. 1 and 4:19-25. It would have been obvious to one of 
ordinary skill in the art at the time of the invention to make the movable unit of Chen et 
al. driven by a bi-metal, as disclosed by Takeda, in order to make the direct current 
cutoff switch responsive to high temperatures associated with overcurrent. 

Furthermore, Inoue et al. discloses charging a secondary battery pack using 
current cutoff devices comprising bi-metals and PTCs. See 4:29-45, 34:1-2, 35:60-67 
and 36:1-1 3. It would have been obvious to one of ordinary skill in the art at the time of 
the invention to apply the direct current cutoff switch of Chen et al. in view of Takeda to 
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a charging circuit of the secondary battery pack of Inoue et al. in order to provide 
effective protection against overcurrents and overtemperatures to the secondary battery 
pack. Inoue et al. also discloses that the secondary battery pack may be applied to 
motors and vehicles. See 34:27-48. In this case, the secondary battery pack would 
conceivably be 28V or more. 

Finally, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to design the direct current cutoff switch using a PTC value to produce the 
desired opening voltage generated at the time of charge or charge/discharge, since it 
has been held that, where the general conditions of a claim are discloses in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art. In re 
Alter, 105USPQ 233. 

23. Claims 7 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chen et al. (US 6,958,671) in view of Takeda (US 5,659,285) and Inoue et al. (US 
5,707,756), as applied to claims 6 and 17 above, and further in view of Limitor AG (DE 
3128090). 

Regarding claims 7 and 18, none of the references applied above disclose that in 
said PTC, the Curie temperature is set to a value higher than the operating temperature 
of the bi-metal. 

However, Limitor AG discloses a current cutoff switch in which the Curie 
temperature of a PTC (16) is set to a value higher than the operating temperature of a 
bi-metal. See abstract. It would have been obvious to one of ordinary skill in the art at 
the time of the invention to set the Curie temperature of the PTC to a value higher than 
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the operating temperature of the bi-metal, as disclosed by Limitor AG, in the direct 
current cutoff switch of Chen et al. in view of Takeda and Inoue et al. so that the PTC 
would not limit current normally delivered between the terminal units, but would only 
limit current to suppress arcing after the bi-metal caused the direct current cutoff switch 
to open. 

Conclusion 

24. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Hofsass (US 5,973,587) discloses a temperature-dependent 
switch having a contact bridge and a PTC element. Roller et al. (US 4,580,123) 
discloses a thermal protective switch that employs a PTC element in order to prevent 
repeated switching. Furukawa (US 5,607,610) discloses an overcurrent and 
overheating protection device that employs a PTC element in order to provide a "self 
hold" feature. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ann T. Hoang, whose telephone number is 571-272- 
2724. The examiner can normally be reached Monday-Thursday and every other 
Friday, 8:00 a.m. to 6:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Sircus, can be reached at 571-272-2800 x36. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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